This study analysed gastric mucosal DNA by 32P-postlabelling in a series of patients who have had previous vagotomy for benign peptic ulcer disease. DNA adduct levels were found to be significantly higher in patients who had had previous truncal vagotomy than in those who had had previous highly selective vagotomy (p<0-001). Intragastric bile concentrations were also considerably higher in patients after truncal vagotomy but there was no correlation between intragastric bile concentrations and DNA adduct levels. These results suggest that, although duodenogastric reflux may be a cause of gastric mucosal DNA damage in the stomach after vagotomy, measurement of total intragastric bile does not accurately reflect genotoxic insult.
Although the incidence ofgastric cancer is falling in all countries for which reliable data are available' there are still certain groups of subjects believed to be at increased risk of developing this disease. Large cohort studies have indicated that one such group consists of patients who have had previous vagotomy for benign peptic ulcer disease. 23 The reason for this increased risk is still the subject for debate, although two theories predominate. One suggests that the change in the intragastric environment after vagotomy leads to an increased concentration of potentially carcinogenic N-nitroso compounds within the stomach. 45 The other favours reflux of either bile or duodenal content as the important carcinogenic factor. 6 Although the exact agents responsible are not known, it is probable that initiation is induced by a chemical carcinogen. There Ten gastric mucosal biopsy specimens were required for DNA extraction. After careful examination ofthe stomach, duodenum, and any stoma that might be present, 10 gastric mucosal biopsy specimens were taken from different parts of the stomach. These specimens were pooled and immediately frozen. They were stored at -70°C until analysed.
The pH of the gastric juice was measured with a Philips digital pH meter and the juice samples stored frozen at -70°C until analysed for the presence of bile acids.
DNA EXTRACTION AND ANALYSIS
The pooled endoscopic biopsy specimens were thawed, homogenised, and incubated in sodium dodecyl sulphate and proteinase K (Boehringer, East Sussex, UK). DNA was isolated using a standard solvent extraction procedure20 after treatment with ribonuclease A and ribonuclease Ti (Sigma, Poole, Dorset, UK). DNA was dissolved in aqueous solution in a total volume of 500 1i. The purity and concentration of the DNA was estimated by ultraviolet spectrophotometry and re-extraction performed until the A260/280 ratio was close to 1 -8.
For the purposes of postlabelling, a volume of DNA solution containing 5 DNA adducts Figure 4 : Relation between DNA adduct levels (adductsl108 nucletides) and intragastric bile concentrations (mmolll). There is no significant correlation (r=0-02; p= NS).
(52%). The most obvious explanation is that reflux of duodenal content into the stomach after operation is responsible. Bile or components of bile have been identified as potential carcinogens in other organs such as the colon28 or pancreas"9 and it has been suggested that the increased risk of developing gastric cancer after gastric surgery is a function of duodenogastric reflux.6 In the rat model, operations that lead to duodenogastric reflux give a higher yield of gastric tumours in animals dosed with carcinogen.2 Conversely, operations that divert bile away from the stomach will ameliorate dysplastic features induced by previous gastric surgery. 3 ' This argument is supported by the report of Spigelmann'9 suggesting that exposure of the foregut to bile may give rise to DNA adducts. Our data would support this hypothesis but also suggest that bile does not act as a simple genotoxic carcinogen for, although the intragastric bile concentrations found after truncal vagotomy were higher than those found after highly selective vagotomy (Fig  3) , there was no correlation between bile concentrations and DNA adduct levels (Fig 4) .
It is feasible that there is some subcomponent of bile that is responsible for DNA adduction. There is evidence to suggest that the operation of vagotomy changes the ratio of primary and secondary bile acids found in the gall bladder32 and that it is the secondary bile acids that are carcinogenic. 29 
